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© A pipette pump (10) for pipetting fluid is dis- 
closed includes an elongated hollow barrel (12) and. 
a pump mechanism (14) at one end (18) of the 
barrel (12). The pump mechanism (14) includes a 
compressible portion (20) which is actuated to fill the 
pipette barrel (12). Thereafter, the pipette barrel (12) 
can be vented by releasing means (38) to the at- 
mosphere to bypass the pump mechanism (14) such 
that the fluid in the pipette barrel (12) is discharged 
by gravitational forces and atmospheric pressure 
rather than by actuation of the compressible portion 
(20) of the pump mechanism (14). The pipette barrel 
(12) may be repeatedly vented to discharge the 
contents of the pipette in a series of aliquots; The 
pump mechanism (14), when compressed and not 
bypassed, provides rapid, positive displacement dis- 
charge of the contents of the pipette. 
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IMPROVED PIPETTE PUMP 

■ 

This invention relates to a form of a pipette 
known as a pipette pump and, more particularly, to 
an improvement in pipette pumps to facilitate dis- 
charge of the contents of a pipette. 

There are, broadly speaking, two principal 
forms of pipetting. In the first form, the pipette is 
filled with a desired quantity of liquid and subse- 
quently, the entire contents of the pipette are emp- 
tied either rapidly or more gradually. Regardless of 

whether the contents of the pipette are emptied 10 tential problems arise in the handling of corrosives 

gradually or rapidly, pipettes of this first type are and biological fluids such as blood, urine and the 

quite accurate ^d used for pr^ like. For example, because of the potential for 

meakirements. spread of hepatitis arid/or HIV virus, laboratory 

A second form of pipetting, frequently referred "/;. technicians, even though wearing latex protective 
to as serological pipetting, is semi-qtiOTtitative in 15 gloves, frequently object to utilizing such pipettes. : 
that a pipette fe filled With a quantity of liquid and Thus, prior to the present invention; there have 
thereafter the liquid Is discharged into a plurality of been no satisfactory solutions to obtaining the 
aOqubts. ;-Thte^mayv of as sequential; benefits of a semi-quantitative pipette, of the type 
transfer or discharge of the: contents of the pipette.; typically used with serological studies where the 
jpfpatie 'id^ipjfnU% ■"Whlch>l«- & : 'some extent ; 20 contents are discharged or dispensed into a plural- 
usable either for accurate pipetting or for semi- ity of aliquots, which are easy and convenient to 
quantitative, sequential discharge pipetting, has use and which minimize the risk of exposure of the 
heretofore been of essentially two different types/ laboratory technician to the biological fluid. 
In a first type of equipment, a hollow tube, or The present invention seeks to overcome these 
pipette, made of glass or plastics and open at both '] 2s shortcomings by providing a new and improved; 
ends/ has one end lowered into a fluid to be pipette pump, /primarily for sequential discharge of 
transferred until the fluid reaches a desired level semi-quantitative aliquots of fluid which incorpo- 
ytfthin the pipette. Then; the laboratory technician rates mechanical filling and emptying ; arid which 
covers the opposite, or open end, of the pipette, also permits rapid; complete discharge, aJI through 
such as with a thumb or forefinger, the pipette with so the use of a single mechanic^ 
some liquid therein is removed, and the pipette The present invention accomplish^ these ob- 
mbved to a second location! The laboratory techhi- jectives by providing a new and improved pipette; 
clan then releases the top of the pipette, and the of the type which provides a pump mechanism tor 
entire contents of the pipette are discharged. This filling the pipette, the pump including a vent or 
type of pipette works solely by virtue of atmo- 35 . release for providing gravity-type sequential or 
spheric pressure and gravitational forces, it will be complete emptying of the contents of the pipette. : 
appreciated that by selectively releasing and cover- According to the present invention, a pipette 
ing the top of the pipette tube, the technician may pump of the type including a pipette having an 
achieve a quasi-quantitative approach to sequen- elongated hollow barrel with first and second ends, 
tially discharging the contents of the pipette at a 40 the interior of the barrel defining a first fluid flow- 
plurality of locations, path, and pump means associated with the first 

A second type of pipette, frequently called a end of the barrel which, when actuated, cause fluid 

pipette pump, includes a form of mechanical de- to be drawn from a container into the second end 

vice, e.g., valves, bellows, pump, piston, plunger or of the pipette barrel, is characterised by the provK 

wheel. The pipette is placed within the fluid to be 45 sion of releasing means associated with the pump 

transferred, and the mechanical device is actuated means and actuatable for venting said first end of 

to fill the pipette. Then the pipette is moved to the the barrel to the atmosphere, thereby permitting 

location where the contents arie to be discharged, . , discharge of fluid from the barrel, the releasing 

and the mechanical devicie, such as the pump or means when actuated further bypassing at least a 

the like, is actuated. Competitive products pres- so portion of said pump means for preventing positive 

entiy available usually provide alternate forms of displacement discharge of the fluid from the barrel, 

dispensing; a rapid dispensing and a more gradual The invention will now be further described by 

dispensing. This second type of pipette is fre- way of example with reference to the accompany- 

quently identified as a positive displacement or irig drawings, in which:- 

piston displacement pipette. Examples of prior pi- . Figure 1 is an elevation view of a pipette pump 



pettes of the type heretofore described are illus- 
trated at page 101 of the PGC Scientifics Catalog. 
It may be appreciated that with mechanical pipette 
pumps, the prior art devices have heretofore pro- 
5 vided either two alternate mechanical devices (e.g„ 
wheel and plunger, wheel and lever) or a plurality 
of valves. •••../-* , 

Pipettes which do not employ a pump mecha- 
nism are, of course, more easily emptied, but po- 
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according to the principles of the present Inven- 
tion; 

Figure 2 is an enlarged view of a portion of the 
pipette of Figure i; 

Rgure 3 is a partial perspective illustration of a . 5 
portion of the pipette of Rgure 1; 
Rgure 4 Is a partial perspective partially dia- 
grammatic illustration of part of the pipette 
pump; and . . 

Rgure 5 is an enlarged partial elevation view of , to 
a portion of the pipette pump. 
Referring first o Rgure 1, a pipette pump 10 of 
the present invention is Illustrated, Including a bar- 
rel portion 12 and a pump means 14. The barrel 12 
may be formed of glass or synthetic plastics ma- is 
terial, such as polystyrene, as is conventional, the 
barrel portion being a thin walled hollow tube hav- 
ing a first end 16 and a second end 18. The 
second end 18 is typically tapered and referred to 
as the tip of the pipette. 20 

The pump means 14 of the invention is illus- 
trated diagrammaticaJIy as including a compress- 
ible bulb 20 which may be advantageously formed 
of synthetic plastics material such as polyethylene 
or thermoplastic rubber. Although a compressible 25 
bulb 20 is illustrated, it should be appreciated that 
alternate, equivalent mechanical mechanisms may 
be provided for filling the pipette barrel. By way of 
example and illustration, but not by way of limita- 
tion, a compressible bellows may be utilized or, 00 
- alternatively, mechanical devices such as a wheel, 
may be provided to draw liquid up through the 
pipette barrel. 

However, a rn^or distinguishing feature be- 
tween the present invention and the prior art is the 36 
release means or venting means which will now be 
described. Means 24 is illustrated for interconnec- 
ting the bulb 20 of the pump to the first end 16 of 
the pipette barrel. The interconnecting means 24 is 
formed as an elongated hollow cylinder having a 40 
first end 28 and a second end 30. A shoulder 32 is 
provided intermediate the first and second ends 
such that a first portion 34 of the cylinder, between 
the first end and the shoulder 32, has a first or 
larger diameter, and a second portion 36 of the 45 
cylinder, between the shoulder 32 and the second 
end 30, has a second (mean) diameter, smaller 
than the first diameter. In fact this second portion 
36 is shown as tapering inwardly from the shoulder 
42 towards the second end 30, but for convenience so 
it will hereafter be referred to as the second cylin- 
drical portion. The larger diameter portion of the . 
interconnecting means is of a size to sealingly, 
frictionally engage the outside wall of the pipette 
barrel 12 when the first end 28 of the interconnec- ss 
ting means 24 is placed over the first end 16 of the 
pipette barrel; 

The interconnecting means 24 is preferably 



, formed of a flexible, resilient material such as SAN- 
TOPRENE which is a trademark of Monsanto for a 
thermoplastic rubber believed to be a butyl rubber, 
(f the interconnecting means 24 is formed indepen- 
dently of the bulb 20, then the diameter of the 
second end 30 of the interconnecting means is 
suitably sized such that the bulb 20 and the inter- 
connecting means 24 may be sealingly frictionally 
retained together. For this purpose, the bulb 20 
may include a first end 21 having a circular cross- 
section. As illustrated in Figures. 1 and 2, the first 
end 21 of the bulb fits over the second end 30 of 
the interconnecting means, and the first end 28 of 
the interconnecting means fits over the first end 16 
of the pipette barrel. 

It must be appreciated, however, that the par- 
ticular configuration is for illustrative purposes only. 
Thus, even if the interconnecting means 24 if 
formed independently of the bulb, the interconnec- 
ting means has, as its function, to sealingly inter- 
connect the bulb and the pipette barrel, and thus, 
the relative diameters, the presence of a shoulder 
on the interconnecting means and the like, are 
merely to illustrate the principles of the invention. 

It should, therefore be appreciated that an in- 
terconnecting means may be provided which is 
formed integrally with the bulb 20. It is for this 
purpose that the interconnecting means and bulb 
are collectively referred to as pump means. 

With the bulb 20 and interconnecting means 24 
frictionally sealed on the first end 16 of the pipette 
barrel, the pump means 14 rhay be actuated, e.g. 
the bulb 20 may be compressed, for expelling air 
from the pipette barrel. The pipette tip 18 is then 
inserted in a fluid, and the pump means 14 re- 
leased thereby creating a partial suction which 
draws fluid into the pipette barrel. 

Referring to Figures. 4 and 5, means are pro- 
vided for releasing or discharging the contents of 
the pipette without compressing or actuating the 
bulb 20. This is accomplished by venting the inte- 
rior of the pipette barrel to the atmosphere. To 
further accomplish this, the interconnecting means 
24, which is part of the pump means, is provided 
with a releasing means 38. The preferred form of 
releasing means is illustrated in Fig. 5 as a trans- 
verse slit Specifically, in the preferred embodiment 
of the present invention, the shoulder 32 of the 
interconnecting means is generally parallel to the 
first and second end 28, 30, respectively, and all 
three are generally perpendicular to the elongated 
axis of the interconnecting means. The releasing 
means 38 is a transverse slit in the second, or 
more narrow diameter portion of the interconnec- 
ting means just above the level of the shoulder 32. 
The depth of the slit is exaggerated in Figures. 4 
and 5 for illustrative purposes. 

When it is desired to discharge the contents of 
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the pipette barrel, the second cylinder portion 36 is 
pivoted or tilted relative to the slit in the direction 
illustrated by the arrow 42. The depth of the slit 38 
or releasing means into the wall or thickness of the 
interconnecting means 24 is sufficient such that 5 
when the second cylinder portion 36 is flexed or 
tilted, a -fluid flow path is opened from the barrel . 
through the first portion 34 of the interconnecting 
means to the atmosphere. Thus, flexing or actuat- 
ing the releasing means vents the interior of the io 
pipette barrel to the atmosphere. Venting the inte- 
rior of the pipette barrel to the atmosphere permits 
the contents of the pipette barref to be discharged 
through the pipette tip 18 under the influence of 
gravity and atmospheric: pressure. Stated alter- is 
natively, flexing the pump means out of the vertical 
alignment illustrated in Figures. 1 and 2, relative to 
the elongated axis of the pipette barrels vents the 
pipette barrel to the atmosphere. This flexing can 1 
be accomplished by the laboratory technician hold- 20 
ing the pipette barrel near tiie first end 16, between 
the second and third fingers and thumb of one 
hand and moving the bulb 20 using the forefinger 
of the same hand. Thus, one-hand operation is 

feasible. 25 
When a desired quantity of fluid has been 

discharged from the pipette barrel, the releasing 
means 38 must be closed to seal the pipette barrel 
from the atmosphere. Again, the laboratory techni- 
cian may accomplish this using a forefinger by 30 
flexing, pivoting or tilting tiie bulb 20 back into 
vertical alignement with the longitudinal axis of the 
pipette barrel. This may be accomplished by mov- 
ing the smaller diameter portion or second portion 
36 of the interconnrct means in the; direction illus- as 
trated by arrow 44 in Fig; 4, thus closing the 
releasing means 38. 

It may be appreciated that in the illustrated 
embodiment, the Interconnect means 24 may be 
thought of as comprising two cylindrical (or sub- 40 
stanti ally cyHridrf caQi portions of different diameters 
interconnected by a shoulder. The two cylindrical 
portions 34, 36, respectively, are aligned along a 
common longitudinal axis. Moving one of the cylin- 
drical portions off the common axis serves to vent 45 
the interior of the pipette barrel to the atmosphere, 
thus permitting discharging of the contents of the 
pipette. Restoring the alignment of the two cylicfr- 
ickl portions closes the vent. 

Thus, by manipulating the forefinger, the lab- so 
oratory technician may dispense the contents of 
the pipette barrel sequentially in a plurality of al- 
iquots by repetitive tilting and restoring of the sec- 
ond portion 36 of the interconnect means. For this 
purpose, the interconnecting means is formed of a 55 
resilient elastomeric material. The resiliency per- 
mits repetitive movement of the second cylindrical 
portion 36 to alternately vent and close the interior 



I5A1 6 

of the pipette barrel relative to the atmosphere. 

The interconnecting means 24 may be formed 
as a portion of the bulb 20, or alternatively, may be 
a separate and discrete component The releasing 
means or slit 38, when actuated, provides a fluid 
flow-path between the atmosphere and the pipette 
barrel. Further, the tilting of the second cylinder 
portion 36 not only is for venting the pipette barrel 
contents to the atmosphere but also prevents the 
bulb 20 from discharging the contents of the pi- 
pette barrel. Thus, once the releasing means is 
tilted as illustrated in Figure 4, such as to dis- 
charge one of several aliquots, even if the bulb 20 
is accidentally actuated, air in the bulb will flow out 
the releasing means 38 rather than into the pipette 
barrel. Thus, actuation of the releasing means dis- 
connects or by-passes the bulb from the pipette 
barrel. It should also be appreciated that whenever 
the releasing means 38 is closed, bulb 20 may be 
compressed to rapidly expel all (or a portion) of the 
liquid in the barrel. One particular benefit of rapidly 
expelling the liquid would be to empty the barrel 
subsequent to controlled delivery of several al- 
iquots of liquid. 

Claims 

1. A pipette pump (10) of the type including a 
pipette having an elongated hollow barrel (12) 
with first and second ends (16, 18), the interior 
of the barrel (12) defining a first fluid flow-path, 
and pump means (14) associated with the first 
end (16) of the barrel which, when actuated; 
cause fluid to be drawn from a container into 
thb second end (18) of the pipette barrel (12), 
characterised by the provision of releasing 
means (38) associated with the pump means 
(14) and actuatable for venting said first end 
(1 6) of the barrel (12) to the atmosphere, there- 
by permitting discharge of fluid from the barrel 
(12), the releasing means (38) when actuated 
further bypassing at least a portion of said 
pump means (14) for preventing positive dis- 
placement discharge of the fluid from the bar- 
rel (12). . 

• 1 

2o A pipette pump as claimed in claim 1 wherein 
the releasing means (38) is formed of a resil- 
ient material. . 

3- A pipette pump as claimed in claim 1 or 2 
wherein the pump means (14) includes a com- 
pressible portion (20) and wherein the releas- 
ing means (38) interconnects the pipette barrel 
(12) to that compressible portion (20). 

4. A pipette pump as claimed in claim 1 , 2 or 3 
wherein the releasing means (38) is removable 



7 EP 6 435 415 AT 

I* ' * " * 

from the pipette barrel (12). 

5. A pipette pump as claimed in claim 1 or 2 
wherein the pump means (14) includes an ac- 
tuatable portion (20) and an intrconnecting por- s 
tion (24) for establishing a fluid flow path be- 
tween actuating portion (20) and the pipette 
barrel (1 2) the releasing means (28) being 
formed in the interconnecting portion (24). 

6- A pipette pump as claimed in claim 5 wherein 
the interconnecting portion (24) is substantially : 

of elongated hollow cylindrical form. 

» • * . # » 

7. A pipette pump as claimed in claim 5 or 6 rs 
wherein the releasing means (38) is a slit: 
formed in the interconnecting portion (24). • 

8. A pipette pump as claimed in claim 1 wherein 

the releasing means (38) is formed of a resil- 20 
ient. flexible material for selectively discharg- 
ing the fluid in the barrel (12) In a plurality of 

>iquots. . ■ rr:j : y'x 

9. A pipette pump as claimed in claim 1 wherein 2B 
the pump means (14) includes an actuatable 
portion (20) aligned with- the barrel (12) for 
filling said barrel, the releasing means (38) 
being operated on misaligning of the actuata- 
ble portion (20) of the pump means (14) rela- 30 
tive to the barrel (12). 

10. A pipette pump as claimed in claim 9 wherein 
actuatable portion (20) is normally aligned rela^ 

tive to the elongated axis of the barrel (12). 35 v 

11. A pipette pump as claimed in claim 1 wherein 
the pump means (14) includes an actuatable 
portion (20) aligned with the axis of the elon- 
gated barrel (12); the releasing means (38) 40 
being operated by pivoting said actuatable por- 
tion (20) relative to said axis. 

12. A pipette pump as claimed in claim 1 wherein 

the pump means (14) provides for positive 45 
displacement discharge of fluid from the barrel 
(12) when the releasing means (38) is not 
actuated. 

■ . - - . . ■ . - 
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